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(54) NUMBER RECOGNITION DEVICE FOR RUNNING 
VEHICLE 

(57) Abstract: 

PURPOSE: To detect a vehicle from a wide range without 
arranging many high- resolution cameras to recognize its 
number. ■ 

CONSTITUTION: The vehicle position prediction 
processing (step 200), the active camera^ optical axis 
change processing (step 300), the number recognition * 
processing (step 400), and the host computer 
transmission processing (step 500) are executed in 
order, in the step 200, the vehicle is detected from a 
wide range by a fixed camera, and the moving position 
after a prescribed time is predicted. In the step 300, 
the optical axis of an active camera is moved to this 
moving position to obtain a detailed picture before 
elapse of the prescribed time; and in the step 400,, the 
number of the vehicle is recognized from the number 
plate. Consequently, only two cameras are used, and the 
number of the vehicle in the wide range is recognized by 
only one high-resolution or telephoto active camera, and 
the device has not ajarge scale and the cost is very low. 



COPYRIGHT: (C)1 996,JPO 




( « T ) 



THIS PAGE BLANK (uspto) 



(19) B*H#fW (J P) 



02) & m W » ^ *g ^) 



^m^S- 50696 



(43) 0 ¥JS 8 ^ (1996) 2 £ 20 0 


(51) IntCl. 6 




F I 




G 0 8 G 1/017 








1/04 


D 












• 

Ifc#«<Dft6 OL (± 12 H) 


(2i)m®#^ 


^¥6-184788 


(71)ffl«A 


000004260 
















■38-Art f H ^rl>»^±rnT7*ninT l *T" i gg Iff. 






(72)3WI# 
























<72>5WW 


«p;ii tn* 






















(72)SB»S 


5/n mm 






















(74) A 




(54) [smv&m 









(57) 

[IB] » *© WWW* ^7$Elllft<tt,S«S 

2 0 0 T?liHS* * Tic <£ y KttH** Lv 
*a>l!f*l»IIHftfl!)»■Mt«t^■Lrt^-6. XTvZf3 

*SG>*>/<-*B»*«ci#^1fci£y* SB*,* 



c 



:* * - h 



I 



I 




-10 0 

-200 
•300 

00 
500 

600 



(2) 



8-5 06 9 6 



±e« 1 ««*»c:-c»e)*i*:BBT— * i-s^rm 
<r> mmm$&o>&n.& : f mt a^ianaa^ am^s t . 

«*S£B»LT±E»t«**»tt$l* 
Si. 

> a- sbb-t ■& + >/ <— bb#b t . 

S**X-.MMtt«l1lP*«i:\ 
SX-A^iS«l»^®:l=J: y«»$nfcJtlEI6«#S»= 

So 

-tE:&ili*H»^«f=T. -tE^iHaa^iS'J^fST*^ 

a**ifc<&ai=. ±e* 2 m&^&zmw) lt±eiw 

[R*gi 4 ] ±E*BttB?a?BC: & I* £Br£B*M 
ffiM^B^BlcT *3H * *.fettB(=jtBBtt'$»tt * * 

*^HJa±<©^H-e**is*Js'2E«(03tfimffi(0-^> 

/n'-BSI^S., 

[B*«6] ±Em]ifiEa^s | J^aizfcitvz ) ^©ea 
1 ~4-<D^Ttifrzz&<Dik?imm<D-}-^/<.-mmmm.<, 



[0 0 0 1 ] 

>/\-^U- H=E«S*in^*^-i'/<-SBBf *B 

ai-n-r-i). 

[0 0 0 2] 

m&O&m IBXMflfflfctol:, 2 ISA*] 
i BBB ->XxA14tt^M--X*<«t\ 

[0003] ft*. ^fi-*p<o^->/<— <7>eftBat*>^. 
it. *<D¥—Hzm*,LT&&mffi<»i- y- 

6400 -^i-tea $ titzmm.<n r t < . ans©**^' 

t©i«t4*f«*SMS.1*tIiLTl^. 
[O 0 0 4] 

'*ra©-i->/<-*BBr feftssB^fcea^ 
=z> iztjTt&y L>—Ammt£ £* cD~>x-r A^&st & y s 

[0 0 0 5] 

si GizmTurzzt <, lif-^sssiiii? 
si> -tism i ^^a^r^ftis^T 1 -^ J; ypiSB 

ffia<DS^b^=sr5L^rs^*K<o^fS^lBJ^«)fias^ao 
r ^mnffla^B^si: . tt*H(aa^B*Bi=T^B 

ft^ato»^is t , ts^ii)*i»^gf- .t y 

*»**ifc±E» 2 V»&iifc*lB«)B« 

■*-:// <-B«£in?*«. 

[0 0 0 6] IS^3S2fBm^^B^li, 01 7lz^J^-Tft 
2aroi¥ffl*<oiiHSroBgT7«iy§s.rB«T : — ^$#ft 
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X-A*£S©]ffl^a±:. ttX-A»»««lp«M::J:y» 

[0 0 0 7] KSHI 3 BBOX9H*. ±E*Wtt«^3B 
*«fc*5l+*»f*»BA<, ±E*»«l»*«l=r. ±E 

mm<z®i^m^&x^m£*itz&&iz. ±e»2««* 

IS * Bit L T ±1 E Btt«& £«B3tt«B*M£U:ai*M 
■C**II#jsi B«<0*fT*B<0+:>/<--B«M'Ca 
4. 

Cooos] H*«4B«(D«Wtt, ±E*iaMfl:»^ffl 
*«r=felt4»r»l»IUl3&«. ±BX— A»IM«|I*IB(= 

fc-r^ir^l^ ±E»BttB*B*«l=T*B*:h*:tt 

2BBa>*fT*Ha>^->/<— BWUBt?**. 
[0 0 0 9] »3fcJ»5E«<B»Mli. ±E*BSfi» ; *ai| 

{i^-efe^li^^i -4<DL\-r*i^BB<©*fT*lBa)-*- 
BIW»«-e*«o '»*96E»D*«lt JtE* 

Bfl>*fTJMM>-*- >/ BB3SBT? fc £ 0 
[0 0 10] 

l**o C<75rt. |2|<l¥ail BlBHmkftMtTl* 

a®*^— * jz y imb^b*-?-* £»«c 

»2jtB*«tt-t*Lj:y t*ii»a©fbe*> 
ffixru^utfay ^-ea&y. S2»«*a#**ij: 

tt<?)*efe^ ai-r«(^ »2»b*r©^<. mis 
•^a^wri^BB-?--* «t y Bi6nf-« 
4ci^-e^sc<tfz^y. b«*«i=t*2 
»«*»!:: ct y f# & *ifc*Ba>BBTr--$ 

KZ)t>n-SBIt5C i*<t#iiaj: < , B 
i *BttB*B*»l=T. ±EBiB«9 

B-CWfeftfeBB^-^rcB-^L^r^B^ttB^**)?* 



[ooi i ] *HttB?B9Btt« ±E»i J8«#8f:: 

«f-r*B**Lfctt«i=. B2»*¥B*B»L-c-ea> 

2}t^#S<DP$ffl/ c i:lJ^7 ? -^^#^{^ 

h >/ <— £ EM** 4 C 4: *<T? « £ 0 
[0 0 1 2] CCD^5I^. »«#aii2 0<B**T?. 

&XtfB&&«iM*BX«0)fftt&flBflT?&«g2a 
>/*-£B»r*cta<Rnil4:£y. 
[0 0 1 3] R*a2E«0)ftfllt 1OC0jW*Rt 

«*.n** 0 c<&»«*aii* X-A«fg(c^y. mm 
$ttfit>3^i£l^BBa)BB4:»B$rd:Bl^ttL^BBa) 
<*: *2B0>PBS<DB«©H-efflyB 

fUf*>7i?*4it5is X— AflMBfz^y. fc£ 

c <t K cfc y\ >/ <— BBMMwT WBOBBt — * * 
zfls— h"0>-*->/<— *BB-r*Ci3^T»#ti 
tf Jc<. BB$(dcfiL^l&L^BBa>BB^«&4i«KB 

-t?ft MaB^aij^afcrBft^-^^femre^tta 
[0014] «Httt?ii¥sa. b**k*bb£i* 

Tttmo>ffi%i*mfta>ttB£?a'f<&. fir, x- 

A»BM»#att. tBB^a*. BB*(4Bt^»t^B 

s^iu^iiijiri-^ ir^fc. iE^BStta^a^aicc^ 

iLfci«?S0, £B$ttXi**<9fc(^KB<DBa«r:: 
&oru4B««ac, $^<Aor*^o)-e, ton 

(zJMt^aoSBaBB-r—**^!*. ^>/<-§g^ 

[0 0 1 5] Z<D&51Z^ »B#«f41.O0)*-(». /£C> 
»BI=ftfTLr***BO)^>/<— iB«t*ci^ 



(4) 



8-50696 



raw?. mffio&womtiz 
cosrSftiHi*. 2o<&»«^&£fii^Ti**»*ii* 

tifcttHU. JiE* 2 Lr±SE«*«« 
*»»*1*£l*BJa±0>B*n-e*4o *fcio(&»«^ 

««*SI=-C. ±IBJi<i^f&£, »BSH«lM&n*l*B 

[ooi e] ca)<t5(=HrS«n«*K(ttttf. mzmm. 

[0 0 1 7] 

[HJSffy 1 ] bi a>]EBSia*5*tfH2a)*«iBB(c. - 

f::gl*£*ifc2T> hU 4 {eft UTIf t>*ifc#JK-CiBS<* 
Ht~2i$<DCC D 8 i§W]lc|£(*£>;fx*:S§ 

[0 0 18] -^CCDi]> ^6(*. IS^MT* 

^iX--*izJ:y»ffiBBT?»«jRrttt<!:o-C^«T* 
^r-f :?2>;*^8T*fc£o IS*>7 6lt 7 J ?T4"Jii 

jt^siz&mLxfcftmtte-oxi^ov. H5t*>^ 
6 *<ffis.*«««*ifc b i- 5 icaar **H 

C < t ti >/ <— Zf is— h P j&<A& £ 5 1= |&£ L 

tt^ftcfc yai^<-j->/<— ^U— h P:£W**^£1*£C 
fcjWWBfcWMWMT?**. ^>76, 8 1*. 

75f-f?*^8ttl««MS 

u>XST?ffi:*LTB«^— ££fSTi^c£^e>* t 
$>7--f ^ 8tt. BfiA^^e^Wrt^ftBa-T— 

£ * y »B<EB*-r-* C t # 4. 

[0 0 19] MJ^>ti-^1 011 CPU, RO 
M, RAM, I /0^£«*£iIS£CD:3>tfzL — $ t L 



r«rt**irsy. mj 4 rt£a*«*T* >(■::* 

y. *>^6, 8 *stesav& 
»&*ifcB«^— **A*Lr«kSl-r«)CilcJ:-y... se 

>/<—B«*»tLTI*«. *fcC<D±>/<--B«-<&« 

[0020] mz^ s§iiijz]>t o rL-^ 1 oizxmnzti 

l*8«3>ei-^1 0(DROM|^{Zfg'tI$tirU^^ > 

-BBSB2(7>*ai[^>*(=cky. M*<P»$tL* 

t. *ra«ssss (x^^^i oo) 3&<*r$"*l4. - 

■t4«Wf*«fi:*ti4. 
[00 2 1 ] ^I^HiitflWl Uf7^2 0 
0) , 7^T--f ^*>^3fe«lSSEffla (X^^3f3 0 
OK t>A-B««l Uf^400) fecfctf^X 

*a(C*7^5A^<«S$tl (Xf 7^6 0 0) % H7 

[0022] ±E*Maa^a'jfflap ,ttf^2 oo) 

IS*>7 6^"b 1 7U-^(DIff-^$RAM<?) 

^*»«lcfl|^at; Uf^2lo) c ^ISf- 
£ 1 oflCD 1 ^ U-A^(?)Iff-^ <h «ik« LT. 
^cDPe1£>^£3fc#>£ Ufr?2 2 0) o «x.I4. H— 
ffiar*s^a*<*#<»3S:*B*a5tt$*'!7>hLT. t 

[0023] ;xiz, w&mittf±ctzfr&frtfm&z*i 

<*«:4B3Ra)«A<BrffittJ:y*i*#Jt*itf. BiWc* 
W4i:f^a)i:Lt, Xf7?2 3 0-CtSIJSi^ 
4o B*^Kft3&«<CL>i:flS**l*l(*. 
1 OC0@5£±iy^ 6fr*(D2l0>7 U— AO)B«flia«ia 

Uf^2 1 0) (c*y. RttftAlStlUZf. 

[0 0 2 4] Xf7?2 3 0fzrWS«S*^fc*^s 
^fC^S^I > 5 6 ^ & 2 y U-A^(7)Iif-^ S 1^^ 
iit; Uf'^240) o Xf7?2 2 0-Cffll^fc^ 
tm£2Z?[s— ACO-r— $"$ffifflLTtfi^o ^-0)2^ 
U— A»<7>ffl«SB8(Z55-To CCT% H8 (a) 
[1^37 U— A0?B«, (b) A<igaa>3? A<DB«$ 

[0 0 2 5] U— AralCD^V^— ^U— K P<D%L 

feS^^dil-^ Uf7?25o) 0 zcDrfiZmffitiz 



[0 0 2 6] C<7)±>/<— -^U— h?3HttB*tiifia£ 
(xO, y.Q) Uf^2 5 2) 0 C4xiiS< 

tottitz^miz* hP^awfeA^ 

h POfSIS (xO, yO) tltftSJ 

[00 2 7] ;jJC27U-AI (3!3E<7}:7 U— A) <D± 
>A*-^U-hPO)I®Ig (xl, y1) £Xt^:/2 

5 2tfe\£&mtzxj£db& (*TVZf2 5 4) 0 ;%lz K 
Z<D2-0<DmWm& (xO, yO) , (xl, y1) 

iHfia (xt, yt) (X^^^2 5 6) o 

[0 0 2 8] £t\ HHHKD? U— AtSi£(D7 U— 

^u-h-pcoi&^K/; huv t % ±e>9rs«m t on* 

*2 h;uu <fcfi. fcrasft&o 

[0 0 2 9] 

[»1 ] 

u = (1/T) ■ t - y CS1) 

[0030] ::r% vi±. m®<r>7 \s— Ail^07 

PO»t^^ h^tfeSo Lf:^ot, ±EHfSB»IHt 
tOt>A-^l/-hP0I«SS (xt, yt) text 2 

[0031] 
[»2] 

(xt yt) = (xl yl) + u (xt2) 

(Xt Yt Zt)=(X Y Z) 

[0 0 3 9] C(D«**±Ea««»a (SC3) 
tf. ^r^^fal t ^<7>±>/\'-^U- hP01J®_hr*(7>{5 
a (xt, yt) £^;3ijr#£ 0 ca>J:5(CX-T-^^2 5 

tea (xt, yt) a<^$]£*i£<!:. ^:Xf7^3 0 0 

(Xt^:?3 1 0) o CO>ffi»Stt. ±E*3B 
(41 (xt yt) T<7^r>f =y 8 0>*tt*, 

^S2> >76 <D3fclA£g*<t LT x tan ( x t 

/ f ) . y ^l^fC t a n (yt/.f ) # % 
r-fcU. COtan (xt/f) , t a n (y t/ f ) 

7*^ f -f?* > 7 8 i IS* > 7 6 t ©MBS^ 
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[0032] cftb<DH&i*S9ic7F-rr<t <r*fe^ 0 

U- h PO«l#33<fci;±EBrffil*PJI t *<+^fr/Jv$ l\f 

>A-;7u- h P©3*5cMttttBtffMra*rc*« w 
SP*>> Hi oiZTrsir^t < . !H&¥®-t:£>£ (x, y ) 
4*>7««*-e*aiLfc3*5cffilB*a)jfl (X, Y f 

z) aaK»asffli^r*a3a)j:5(=aa 

[0 0 3 3] 
3 ] 

(x y) = f • (X/Z Y/Z) SC3) 

[0034]^:^ fi*. *jSffi«tT?*-6 0 *fca» 
¥HB\ ^^^HjS^&aKTO^OSSSI^^ h;u (a 
b c) £*y^<BK$ h 2fciC4<&J:3lza 

[0 0 3 5] 
[»4] 

a X-hb Y-hc Z-b h = 0 ••■ Gt4) 

[0 0 3 6] ±Ek3, 4*y, H«3Fffi±(0jS (x, 
y) i3&5cfflM*<&j£ (X Y Z) <D-»fc»Jtttlt 

- h P 0)fiS^ b ^3 > 7 I^i r O t > a - ^ U- h P 
<D3»5£««#tMrc#4. 3Efc«rlaI<D7U-A**B» 

*5ciia«fi*»PBi»»-r*ifi. 
*t-(Dia (u vw) A<ft«pTffi-efc*. 

[0 0 3 7] Lt^oT, 84(D7l/-AJW*^t> 

/\— ^u— hPC0 3^7cfia (xy z) taa (u v 

w) J:y % #5t5 0>r<k<* WSB#Bfl t 

[0 0 3 8] 
[»5] 

+ t (u v w) - G£5> 

[0 0 4 0] C5 ur*«>6*ifc*»««c»5E-#-*K» 

pcD©iaaa(^ m^^r e i t sattfcHara. 

[0 0 4 1] *fc-#->/<-B*»a36<IB*ft$*i« (Xt- 
7^400) o @6fl)7D- h(C-?-<0i¥iffl$^ 
to *r; RfrftBMB t 0>»««Sa»* Ut7^4 1 

o) $^^tl. RfrSRPpi t *<«a-rtitf. <^itT^T--< 

0) o mz^<D®&T—5fr*X^Uft<DW&^r—5 % 
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430) o c(7)«jy.ajL^B»fflaii. &<&*titzs< 
[0042] ir»6nfct>^-^i/- h 

ha>tfa-*c:aHW* Uf^5 0 0) o C<75 
ft. »7t?S(t*lttS«Xf 7^2 0 O^ftSftLt, 

[0 0 4 4] »3RJai ln»LT. IS*>766<»1 S 

U 7^f>f^y7 8^S2l8fS(: 
ISiaU Bfi'J^ > fcfa— £ 1 0 ^ 

[0 0 4 5] [5SM0J2] B1 1 <&IEfflH*5«fctf 

A-lKi2 2^«M^to 

«2 2li. 5ttK*»CJ:5lciHtb*Lfc*; > HJ 2 4 In 

« y Tif &nfcttJ|-eia**4xfc i^ccd^>72 

fifcStLT^fto ±EJHMM ttt. ±BCCD**^2 
8A<1^j64Cii, CCD*>7 2 8©affi**4 

[0 0 4 6] Ctf>CCD*I> ^2 8 il?£<£>8£^^ 
t^47^7f ^7^^72 8t$»4o SP*>. Z<D75ir 

jy±>*?zsit. x-A«ffi(c*y. itft«^©iMB 
a<aE(^ffiHa>n«£<7>. t*2«a>iMeisa>B« 
*><ot. hi i(c»-r*3^ «B*i*«iMWEt*«B 

4: & y h Pffl $ ttlL^Rt^IiOM****^** 
8 <h C < . ffift«iJ««««GJ:y*^3&<. ffiftfiiJ«« 

b« g *■ y p*s # B*f - *t»*ct3&«-e#* aa« 



B««*H4:«:* 0 

[0 0 47] S«3>tfa-*3 0li, CPU, RO 
M ? RAM, I /03f$«*.*SKta>3:' tfa — $ £ L 

r«***irj3y. h u 2 4«si5fit7-f>c 

cfc'y, T^T" ^:?*>^2 8 

|-J:y. Sa*iM<?)f-^^ Siz-^>A-^U- 

ha>+>A-B»**?TLrLx«, *fcca)-*">^-B 

[0 0 4 8] <^|C. Bfl«3 >t°3. — £ 3 OlcrH^T$tl 
5>4ttfc3£* 11 3-1 SCO? a— ^-v— MZ^1~o C£> 
«iSf±B«|3> tfi— * 3 oa>ROMrtlcE«$^ri^ 

4^a^f^A(c«fc y c PU*<Hfff 4*^^&4o 
>/<-B»81 2 2 <7)m;H^- >mz * y AljbtRtt $ *i 
Uf^i 100) #*fif**i 

Bft<M0WBfl:&.*lW*. 7^f-f^^728<?)X- 

[0 0 4 9] *ir*Mi4B^?flfflS 2 0 

o) . 7^f -f ^ ftWIM 

Uf-;^1 3 0 0). ■*-://<— EaWftS »f*;?i 

400) 33«fc^^ t*i— Uf'v? 

1 500) jtffcSfu »*i::BT*5*jMrt**i CX 
TVZfl 600), »7"C?«:ltixtf^7r^^1 20 0(D 

[0 0 5 0] JiESMiiB^a^S (Xf7^1 20 
0) [:o^T, HI 4<7)^ P — ^-V— h(crU£0^t"^>o 
S-T, 7^f-f 7 2 8 ££ftfll:X-At4 
f 7 ^1 20 5) o BP*>. «««**fift««*«*G 
<h-r^o »:7^f^*>7 2 83^61 ^U-At^CD 

2 10). C(Dil#T : — ^ <t 1 1 ^ U— 

1 2 2 0) o «9il«. H-ffi»"C?^fi*<*#<**4® 

[00 5 1 ] BiftSft^Cfc^S^A^lSSti 
« (Xf^l 2 3 0) o B-ttl-HSa** 

^WiCfc^^iLt, xf-y^i 2'3 0t?»SflS 
$n^>o BB^SEftj^ttt^iWftStiJxtf. M7<7-r 

-f 7"* > 7 2 8 ^ 5>©*o)7 u-A^maaffli ex 
t^^i 2 1 o) ic^y. H«4«isiiyst. 

[0 0 5 2] Xf'^1 2 3 0(C-C#S*l|S$^fca 

^^Sc^t; (*7^:?i 240) o xff?i 2 

. 2 0^^t>fc*<^4:I^C2 ^ U— l±<D^r— $ £ffifflLT 
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Uf7?1 2 5 0) o C<&*SB*M t \Z 

fife. ^oiii5nag(z+^(c^^^-Dr§ii5i-c#^^ 

[0 0 5 3] CO&JU*. mJ3$L*:ia 7 <£>;?□— — 

U— h P(^iS®±"C^eg (xt, yt) tf^mztiz 
t. XiZXTVZfl 3 0 0<D7<7^r4 ^>72 8 (DM 

[0 0 5 4] C<Z>*&^£IUl S (D~3 Q — ^"A* — MCtf 

rf><3f:tfj£;ft£ (Xf^1 3 1 0) 0 M5HjUJ^tf>X-A 

IS. ^Xf7?1 3 2 0<D«l*<*l:X-/,$iai 

lcffly»*5<&*<0ffl«££5©-t?. CCTMiX-AH 

[00 5 5] fc/£U 1^7^f^i]>728t2 

SlzoivO*. JilB^aiJea (xt, yt) A^6 % ~7 0 n~ 
4 7*)* => 2 8<D5fci&£. x ^ISJCI tan (xt/ 

f ) . y ^IfJ(C t a n ( y t/ f ) # % 

MB«j^£&ffl3(4&«3S:t\, 
[0 0 5 6] LT^^^tLf-^illifil^T. 

T^TzlX— £ SBft-f^ (Xf7^1 3 2 0, 1 3 3 
0) o -tO>e«. 7^f^A>7 2 8(Dl{MI8lt 

■Sft«m«*G*6, ^ypBttBfcr-****:: 

[0 0 5 7] ftr::^>/<HBBftS4<Iltt£*L« (x^ 

-^1 400), CO^afiUJg^iJI <7)g|6(7)37P— ^ 
-£> (X^r^^l 5 0 0) o 
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